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In the Claims : 

Claims 1 to 26 stand of record in the case. 
Claims 1 , 5, 6, 13, 25 and 26 stand rejected. 
Claims 2, 3, 4, 7-12 and 14-24 are objected to. 



PAGE 4722* RCVD AT 9I29I2005 6:24:19 PM [Eastern Daylight Time] * SVR:USPTO-ff XRF-6/27 1 DNIS:2738300 ' CS1D:2049425723 * DURATION (mm-ss):03-24 



FROM ADE & COMPANY 



(THU)SEP 29 2005 1 7 : 51 /ST- 1 7:50/NO. 631 0677340 P 5 



4 

Explanation of Amendments in the Claims : 

1 .(currently amended) Apparatus for direct digital generation of a 
synthesized RF output signal at a desired output frequency comprising: 

a high speed reference clock providing in an input signal having a series 
of signal reference edges at a frequency of the reference clock which is higher than the 
desired output frequency; 

programmable digital delay elements arranged to receive the reference 
edges of the input reference dock and to generate delayed signal edges each at a 
calculated delay from a respective reference edge; 

and a signal combining generating element for receiving the delayed 
signal edges and for generating the RF output signal therefrom; 

wherein the signal generating element is arranged to directly generate the 
RF output signal so as to comprise a series of pulses each having a rising edge and a 
falling edge: and 

wherein the signal generating element is arranged to generate the rising 
and a falling edges of the pulses at a digital timing determined bv the delayed signal 
edges calculated from a respective reference edge. 

2,(original) The apparatus according to Claim 1 wherein the 
programmable digital delay elements comprise high speed adders/accumulators 
wherein said adders/accumulators are arranged to determine the amount of delay 
implemented by the delay elements on the reference edge. 
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3. (original) The apparatus according to Claim 1 wherein the 
programmable digital delay elements comprise high speed adders/accumulators and a 
look-up table for providing increments to be added to calculate said delay. 

4. (original) The apparatus according to Claim 3 wherein the lookup table 
has a multiple set of lookup tables to be used for temperature compensation of the 
programmable delay line. 

5. (currently amended) The apparatus according to Claim 1 wherein 
th e r e f e r e nce clock prov i d es-a n -e xt e m al- i nput with high fr e qu e ncy absolut e aGcuracy 
a nd v e ry low ph asaHwiseHPeFfoffftafree the signal generating element is arranged to 
generate both the rising and a falling edges of the pulses from rising edges only of the 
reference edges of the input signal of the reference clock . 

6 (currently amended) The apparatus according to Claim 1 wherein 
the programmab l e d i gital de l ay el ements or e arrang e d -s uch - that - so l d roforonco odgo 
may-bc-oithcr-thc ris i ng or fa ll ing e dg e of th e r e f e r e no e olook the signal generating 
element is arranged to generate both the rising and a falling edges of the pulses from 
falling edges only of the reference edges of the input signal of the reference clock , 

7. (original) The apparatus according to Claim 1 wherein said 
programmable digital delay elements have separate controls for producing the rising 
and falling edges of the output from the same input edge of the reference clock. 

8. (original) The apparatus according to Claim 1 wherein the 
programmable digital delay elements are arranged to be varied by altering the input 
clock signal. 

9. (original) The apparatus according to Claim 2 wherein in association 
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with the high speed adders/accumulators of the programmable delay elements there is 
provided a pulse swallow circuit which is controlled by the carry bits (overflow bits) of 
the high speed adders/accumulators in order to extend the delay to multi cycles of the 
input reference clock. 

10. (original) The apparatus according to Claim 9 wherein the pulse 
swallow circuit is arranged to discard multiple reference clock pulses. 

11. (original) The apparatus according to Claim 9 wherein said pulse 
swallow circuit is located prior to or following the programmable delay element. 

12. (original) The apparatus according to Claim 1 wherein the 
programmable digital delay elements are arranged such that 360 degrees of phase 
delay of the programmable delay is calibrated to 2 A n of the phase accumulator value* 
using a look up table or microprocessor. 

13. (currently amended) The apparatus according to Claim 1 wherein 
the signal combining generating e lement comprises a flipflop. 

14 .(currently amended) The apparatus according to Claim 43 1 
wherein said flipflop the signal generating element is arranged to combin e generate 
both the separate rising and falling edge edges of the pulses delays so as to form any 
desired duty cycle of the RF output signal . 

15 .(currently amended) The apparatus according to Claim 14 wherein 
said signal generating element is arranged to generate both the separate rising and 
falling edges of the pulses such that said output duty cycle of the RF output signal is not 
dependent on an input duty cycle of the input signal. 

16 .(currently amended) The apparatus according to Claim 14 wherein 
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said duty cycle of the RF output signal can be varied by changing the difference in 
initialization values of the programmable digital delay elements for - tho ri s ing and f alli ng 
odgo doloy contro l. 

17 .(currently amended) The apparatus according to Claim 16 wherein 
said i ncrement valuoo calculated delay for the rising and falling edges are the same 
value. 

18. (original) The apparatus according to Claim 2 wherein the worst case 
frequency resolution is determined by the equation in which the reference frequency is 
divided by 2 A n, where n is equal to the number of bits in the high speed 
adders/accumulators. 

19. (original) The apparatus according to Claim 2 wherein the high speed 
adders/accumulators are arranged such that increasing the number of bits in the adder 
math increases the frequency resolution with negligible degradation in the phase noise 
performance. 

20. (original) The apparatus according to Claim 2 wherein the high speed 
adders/accumulators are arranged such that the number of bits of math used in the 
adder can be equal to or exceed the number of bits of control in lookup table and /or the 
programmable delay. 

21. (original) The apparatus according to Claim 2 wherein the high speed 
adders/accumulators are arranged such that the speed can be increased using parallel 
processing in the adders, and/or accumulators. 

22. (original) The apparatus according to Claim 1 wherein the 
programmable digital delay elements include a lookup table wherein all the answers of 



PAGE 8/22 1 RCVD AT 9/29/2005 6:24:19 PM [Eastern Daylight Time] * SVRillSPTO-EFXRMffl 1 DNIS:2738300 1 CSID:2MM25723 1 DURATION (mm-ss):QM4 



FROM ADE & COMPANY 



(THU)SEP 29 2005 1 7:52/ST. 17:50/NO. 631 0677340 P 9 



8 

the pattern are pre-computed and stored. 

23. (currently amended) The apparatus according to Claim 2 wherein 
the output frequency is set from a n -i ncromont a delay value according to the following 
equation: 

jR Cfom e nt Delay Value = ((f«f / W -1) * 2 n 
where W = Reference clock (1 03) frequency 
f ou t = Output (1 1 0) frequency 
n = Number of bits in the accumulator math. 

24. (currently amended) The apparatus according to Claim 2 wherein 
the signal generating element is arranged to generate both the separate rising and 
falling edges of the pulses so as to form any desired duty cvcte of the RF output signal 
and wherein the duty cycle is set by initializing the difference of the initializing values of 
the two accumulators according to the following equation; 

The reference clock frequency divided by the desired output frequency 
multiplied by 2 An multiplied by (p/100). where p is the percentage duty cycle and n is the 
number of bits in the accumulator math. 

25. (cancelled) 

26. (cancelled) 
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